Activation of protein kinase A induces neuronal differentiation of HiB5 hippocampal progenitor cells.
Cyclic AMP-dependent protein kinase (PKA) signaling has been shown to be a critical regulator for neuronal or glial differentiation in the developing brain and several neuronal cell lines. However, the involvement of the PKA signaling cascade in hippocampal neuronal development and differentiation is poorly understood. The present study was performed to investigate whether activation of the PKA pathway directly regulates differentiation of hippocampal progenitor cell line, HiB5. Treatment of hippocampal HiB5 cells with 0.5 mM dibutyryl-cyclic AMP (dbcAMP) at 39 degrees C in N2 medium caused dramatic morphological changes including neurite outgrowth within 24 h and an inhibition of proliferation. During these processes, PKA activity as well as phosphorylation of the cAMP responsive element binding protein (CREB) were augmented. To characterize dbcAMP-induced differentiation of HiB5 cells, the expressions of several neuronal marker genes were investigated. After 24 h of dbcAMP treatment, the expression of NF-H and NF-M neuronal makers increased with a concomitant decrease in nestin (a marker for neural precursor cells) and GFAP an astrocyte marker expression, suggesting that HiB5 cells can develop a neuronal phenotype. Using the doxycycline-inducible, enhanced GFP-fused PKA catalytic subunit alpha (PKAcalpha-EGFP) overexpression system, we found that overexpressed PKAcalpha-EGFP induces neurite outgrowth in HiB5 cells. Taken together, these pharmacological and genetic transfection studies provide compelling evidence for the role of PKA activation on neuronal differentiation in HiB5 hippocampal progenitor cells.